Objective : Atherosclerotic cerebral aneurysms are known to increase occurrence of thromboembolic events and occlusion of perforator vessels intraoperatively due to pathological changes in the vessels themselves. In the current study, we analyzed the points to be considered during surgery for atherosclerotic cerebral aneurysms and the postoperative results.
INTRODUCTION
The mortality rate following neurosurgical treatment of an unruptured cerebral aneurysm varies from 0.4% to 1.5%, and age of the patient and size and location of the aneurysm are generally accepted factors that affect surgical outcome. 9) For achievement of acceptable surgery-related morbidity and mortality rates, neurosurgeons strive for precise aneurysmal neck clipping, careful confirmation of branches or perforators that
were not clipped together, and maintenance of flow in the parent artery to prevent ischemic accidents. Atherosclerotic changes in the intracranial artery and in part of the aneurysm result in diminished flexibility of the vessel itself, which not only makes the surgery difficult to perform but can also result in unexpected ischemic complications such as thromboembolism and vessel occlusion. 2) In the current study, we analyzed and reported the clinical features of atherosclerotic intracerebral aneurysms treated at our center.
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MATERIALS AND METHODS

Subjects
Cases of 262 patients who underwent aneurysmal neck clipping surgery at our center between June 2004
and November 2010 were analyzed retrospectively.
We reviewed intraoperative videos; microscopic photographs; pre-and post-operative findings of computed tomography angiogram (CTA), magnetic resonance angiogram (MRA), and digital subtraction angiogram (DSA); and medical and surgical records. We divided the patients into two groups: the atherosclerotic group (AG) with atherosclerotic appearance of vessels, and the non-atherosclerotic group (NAG) without atherosclerosis.
Evaluation of atherosclerotic aneurysm
The criteria for atherosclerotic aneurysm were assessed Pearson's Chi-square used for statistical analysis. AG = atherosclerotic group; NAG = non-atherosclerotic group; MCA = middle cerebral artery; ICA = internal carotid artery; ACA = anterior cerebral artery; yrs = years; SD = standard deviation; Sig = significance; n = number 
RESULTS
Patient characteristics
Among 262 were males and 131 were females ( Table 1) .
Characteristics of aneurysms
A total of 73 lesions were identified among the atherosclerotic aneurysms; of these, 48 lesions were ruptured and the remaining 25 were unruptured. Among the non-atherosclerotic aneurysms, 205 lesions were identified; of these, 143 and 62 were ruptured and unruptured, respectively.
Among the atherosclerotic aneurysms, 43 were found in the middle cerebral artery (MCA), 18 were found in the internal carotid artery (ICA), and 12
were found in the anterior cerebral artery (ACA).
Among the non-atherosclerotic aneurysms, 93 were found in the MCA, 40 were found in the ICA, and 72
were found in the ACA (Table 1) . A significant difference in aneurysm location was observed between the two groups (p = 0.012).
Characteristics of atherosclerotic changes
When the vessels with atherosclerotic changes were visualized intraoperatively, sites of the changes varied considerably. Atherosclerotic changes were observed in the parent artery and aneurysm neck in 24 cases, in the aneurysm neck in 21 cases, in the aneurysm neck and dome in 17 cases, and in only the aneurysm dome in 11 cases (Table 2) . The specific surgical steps included 1) multiple permanent clips and/or clip repositioning, 2) intentional remnant neck, 3) clip slippage, and 4) wrapping. n = number Comparison of the two groups showed a statistically significant difference in the variable of intentional remnant neck (Table 3) . We then subdivided the specific surgical steps in the atherosclerotic aneurysm group; there were 15 cases of specific surgical steps in the group with atherosclerotic change in the parent artery and aneurysmal neck. Among them, multiple clippings were performed in seven cases, remnant neck was found in four cases, and clip slippage occurred in three cases, with only one case of wrapping. In another group, atherosclerotic change on the aneurysmal neck, multiple clippings were performed in six cases, remnant neck was found in two cases. In the other group, atherosclerotic change on the aneurysmal neck and dome, multiple clippings were performed in one case and clip slippage occurred in one case (Table 4) .
Post-operative outcome
In review of the postoperative outcomes of patients in the AG, 47 patients had GOS score of 4-5 and 20
patients had GOS score of 1-3. One patient expired because of a territory infarction. In the AG, postoperative ischemic lesions developed in five patients; two of these patients had a total territory infarction ( Atherosclerosis is a well-known pathological condition that generally affects the arterial blood vessels.
As a degenerative process, atherosclerotic changes result from deposition of plasma lipids, connective tissues, and local or circulating cells over the intima of the blood vessels, which leads to narrowing of the vessel lumen. 7) The restorability of such atherosclerotic vessels is limited because of a resultant de- unruptured aneurysms, whereas we included 48 cases of ruptured aneurysms. Reviews of other studies have found that the frequency of morbidity in patients with atherosclerotic aneurysms is higher than in patients with non-atherosclerotic aneurysms, approximately 14% and 6.8%, respectively.
2)3)6)
In atherosclerotic aneurysms, the atherosclerotic wall might increase the occurrence of thromboembolic events, or its rigidity might lead to occlusion of perforators within the aneurysm vicinity during surgery. 
CONCLUSION
In the surgical repair of aneurysms, the incidence of ischemia, which is irreversible or severe, might be greater in atherosclerotic than in non-atherosclerotic aneurysms. Careful manipulation and a thorough understanding of atherosclerotic vessels during neck clipping surgery can prevent ischemic accidents resulting from parent artery stenosis or perforating artery occlusion and yield satisfactory surgical results.
In addition, multiple clips might be applied to atherosclerotic aneurysms for effective obliteration and the aneurysm neck might be left to avoid a region of atheroma.
